In fibroblasts released from embryonic chick tendons by enzymic digestion (Dehm & Prockop, 1971) protein synthesis is devoted predominantly to the production of procollagen, the precursor of extracellular fibrillar collagen. The fact that hydroxyproline synthesis occurs by hydroxylation of proline residues in nascent procollagen polypeptides (Miller & Udenfriend, 1970; Lazarides et al., 1971 ; Harwood et al., 1973 Harwood et al., , 1974 provides a specific means of localizing procollagen within fibroblasts, and recent studies with tendon cells indicate that procollagen polypeptides are synthesized on large membrane-bound polyribosomes (Harwood et al., 1973 (Harwood et al., , 1974 . The ability to recognize procollagen-synthesizing polyribosomes, together with the capacity to identify procollagen mRNA by its translation in a wheat-germ cell-free system (Harwood et al., 19756) , has enabled us to probe further the nature of the interactions between the membranes of the endoplasmic reticulum and the polyribosomes on which procollagen is synthesized.
In a number of studies on membrane-bound ribosomes of mammalian cells it has been possible to distinguish two classes of ribosomes ('loose' and 'tight') on the basis of their ease of dissociation from membranes when treated with EDTA or high salt concentrations (Sabatini et al., 1966; Attardi etal., 1969; Rosbash &Penman, 197Ia; Zauderer et al., 1973; Harrison et al., 1974) . In comparable experiments conducted with matrixfree tendon cells, membrane-bound ribosomes isolated by the method of Blobel & Potter (1967) were treated with 0.01 M-EDTA under the conditions described by Rosbash & Penman (1971a) . The ribosomes remaining associated with membranes after this treatment were collected by centrifugation, and on the basis of sodium dodecyl sulphatepolyacrylamide-gel electrophoretic analysis it was found that 55 % of the 28 S rRNA remained associated with the membrane pellet. Thus 45% of the large ribosomal subunits were detached by this treatment, and in parallel experiments in whichmembranebound ribosomes were treated with ~~~M -K C I , approx. 40% of the bound ribosomes were released. These values are similar to that obtained in studies of polyribosomemembrane interactions in liver (Sabatini et al., 1966) When membrane-bound ribosomes from tendon cells labelled for 2h at 37°C with [3H]uridine were analysed on CsCl buoyant-density gradients after fixation with glutaraldehyde (Rosbash & Penman, 19716) two classes of ribosomes could be distinguished: a heavy class with a density of 1.53g/cm3 and a light class with a mean 558th MEETING, EDINBURGH density of 1 .48g/cm3. The proportions of radioactivity in the heavy and light fractions were approx. 40 and 60% respectively, and by analogy with the studies of Rosbash & Penman (1971h) it appears that the heavy class represents the 'loose' ribosomes and the light class corresponds to the 'tight' ribosomes. The above studies with tendon cells are in agreement with the above reports of the existence of two sub-populations of membrane-bound ribosomes in mammalian cells differing in their susceptibility to detachment and in their buoyant densities which reflect differences in protein and RNA content.
In experiments designed to determine the extent to which procollagen biosynthesis occurs on 'loose' and 'tight' membrane-bound ribosomes, tendon cells were pulselabelled for 4min with ['4C]proline and 'loose' and 'tight' ribosomes isolated by using 0.01 M-EDTA (Rosbash & Penman, 1971~) . Analyses for hydr~xy['~C]proline in the nascent ''C-labelled polypeptides associated with these fractions indicated that over 97 % of the total hydr~xy['~C]proline isolated in these fractions was associated with the 'tight' ribosomes. In further investigations of the relationship between procollagen biosynthesis and polyribosome-membrane interactions, the mRNA activity associated with 'loose' and 'tight' ribosomes was assayed for its ability to direct the synthesis of procollagen, as assessed by the incorporation of [14C]proline into bacterial collagenasesusceptible 14C-labelled polypeptides in a wheat-germ cell-free system (Harwood et al., 1975b) . By using this criterion, it was found that approx. 80-S5% of the procollagen mRNA activity of membrane-bound ribosomes was present in the 'tight' ribosomal fraction of tendon cells and only 15-20% was associated with the 'loose' ribosomal fraction.
In considering an explanation for this observation that up to 20% of the procollagen mRNA was associated with 'loose' membrane-bound ribosomes but less than 3 % of the hydr~xy['~C]proline was associated with this fraction, it is relevant to consider the primary structure of procollagen, in which the individual pro-a-chains (mol.wt. 130000-140000) have a large non-collagenous N-terminal extension containing approx. 300 amino acids. The absence of hydroxyproline from this extension means that nascent 14C-labelled peptides containing hydr~xy['~C]proline must be of a size greater than 25000-30000 daltons. Consequently, analysis for the presence of hydr~xy['~C}proline will not detect those nascent procollagen peptides in which elongation has not progressed beyond the non-collagenous sequence, whereas assay of mRNA activity will detect the total population of procollagen-synthesizing polyribosomes. Thus, although the significance and function of 'loose' and 'tight' membrane-bound ribosomes have not been fully defined the results presented here are consistent with the suggestions that 'tight' membrane-bound polyribosomes are engaged in the synthesis of secreted proteins and results from the additional anchoring effect of the polypeptide chains as they grow through the membrane (Adelman et al., 1973; Harrison et al., 1974) .
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